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(54) APPARATUS AND METHOD FOR AUTOMATICALLY COLLECTING MINUTE OBJECT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus and a method for 
automatically collecting minute objects whereby minute objects can be 



automatically searched for/ identified/collected and, sorted to be managed 
afterwards efficiently with good reliability. 

SOLUTION: A sample container 8 containing a sample including a liquid is placed on 
a sample table 7. An image of a target minute object in the sample is picked up by 
a camera 18. The minute object is searched for on the basis of a search condition 
by processing the image. The searched minute object is trapped and caught by a 
light pressure when laser light beams are irradiated to the minute object by an 
infrared laser light source 11. The caught minute object is collected by a 
micropipette 23, sorted and dispensed to wells 35 of a microplate 34 on the basis 
of the search condition. In this manner, the minute object can be searched for, 
identified, collected and sorted to be managed efficiently by the same apparatus. 
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[ftjfcJgl] *#*^A/JKK»tAftftKfi*«SX» 

■rsrt*«»¥S£. ftEftft^STftftsn&ftttift 

iWStSl^fc £ 1 SftftfTSftftftfcro g Mft 

[ft** 2] mmmm^mt. un^mm^&m^ 

ftftflK«BftTSHftffl«¥RT»*££*ft«i: , r.6 10 
ft*J» 1 B«©ftft$l#©g»ft]aSe. 

[ft** 3] fflEfftft^Rtt. ftft&ftttttttfcftttL 
TH*i*JICEEfcJ;0 h9y.yr*Hi*»«t-r*»* 

[ffl*lS4] fflfiftft^fttt. V-f^Dtf^y h-c*a 

ft. 

[»** 5 ] fflB&ft#attftftaftoftfn«ttoftft 

[ft** 6] ffiE#ft¥fttt. £K«b^fRIB«#«iR« 

d i ^tiatt 5 e« 

[ft** 7] «tt4&#*SMfc-rft**5£*U 

aE«*a***.fc E £ tT *»** 6 Bft©ft 

«B#;#:©S»>ftI&gft. 
[ft** 8] i|BftM«#CDIfit$. Z.<D®MViWi)W 30 

# * tifc*» \z wt z m « t # a « w a ^a * a 
*fc c t i^sii-r aft** 7 EitottMtttto s »ft 

[ft** 9] «ai3aa^**s*mss«oa«, as 
**rF=ftfl:ft*»**-sfcft»r 

C <h if aft** 1 EftOttfllttft:® 

misfti&sg. 

[ft**i 0] 3«fcAofc*#*^i£it»©*a»& 
[»**i 1] mmM®#zmmT2>z.Tv7\z$>^ 

T, tt*4rt©ftft4W*«#*7T»ftbTHft&ftft 
U C®aft£9Btt®M**€ftM-rsc&*ftflt 

<>:-faw**i 0 Eft©ia W9#©ftsc$&. 

[ft** 12] fMHSflWBft#*ft«r*^^y^K*t> 
T. 3fc«*ftft«#fcftftUTEnfc#EEK:«fc0 h5v 

muit»iit«»*ai 0 iBftoftftft^os 

ll^feo 50 
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[ft**l 3] WBftftft* S^^y^fc*^ 
T, T-f d^Dtf^y hT««ftffft«gibT«ft-r*C 

[»**14] *«CAofc*#**A/jetttt©«P*>& 

S t-T «««4bft«IUiJT axy- v ?t, wn* tltc 

*»iHfttmTEttr**xy 

[»**1 5] ffiBftftLfc«IHtt{*0lllft)PftJMMt 
OHft*-&tt^tSft«tr*ft*JHl 4E«Oftftft 
#©ftlR:fr8;. 

[ftftO»ft«tftft] 

[0 0 0 1] 

[ftft©nr*aft»»] *%bj«, £fls**HMFic* 

aftM(CftftbTftftr«flUltt{|:«!>aiftKftlW«J: 
[0 0 0 2] 

[&#©&«] £{b*#»ftfc:m*s««*fP©:/o-te 
XTH ttft4>(c$«E-r«^ft®1K^ft£^«ft«ftft 
ftftoft«ftfto4>^&. »S'J 

#XfctttBft*ftV-f j?n^»; h£j*f£LTftirta<t 

«c^fp»isft*3&ftttftft*«*to«>Te< . s&asuit 

ft»J*nfc«ftft#Oft«*J:0ftJIKff3JltjSi« 
T<r*ftftft«*««ft**l*J:5K&r3^. 
[0 0 0 3] 

[ftft*«ftifeLJ:3fc-r*«IIIJ brt»U&*«S, -hEft 
ftftftfcfcwr*. ft«©««ft#tft8"J-r*©ttAM 
Ofe*6Cfc*6. Btt£^a«8l|«&#*g8ftft«ift 

ew«tUTUtii, ttftff»oja*ft«T*** 

(~, ISS'J • &%&®ftftttm*ftft«K&tttc#9Jft9 

©ftftttSlftfc 5 «^*><* a fc V» 3 NBA t> * o fc. d 
o±5l:. RftltftftA-VOft^Oftinft^coSft • ft 

fttv^Wifrroa** • ftfats-rsflsft*, *fpm 

W*ttT*ftWftttbT b*>t>]E«lCff 5 C 
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[0 0 0 4] ^ZT'*%W\Z, tk|D4fe#®8*t • m&l • 

»fc<ttf-?-©&©#!8'j«3£giMt;u z.tit><Dttm 

[0 0 0 5] 

[»H*»»-r«fc*o^a] «*bi 

[0006] st^is 2 ettotRim«#cD g mbbbb 
a, «#BifB»©«ffl4&#©ai(iSJRgfiT*^T, 

[0 0 0 7] B##3|B«©«B&#©Bi&BBgB 

a. b*#jh i fae©a«B#>#© s »siR8BTi6oT, 

[0 0 0 8] »*JS4IB«®«iBB^Oei6S^S 
tt. tt*Bie«e«MfMt«>aiMftttBTfc?T. 

[0 0 0 9] B#«5ffiB©«B*8l#©li»BBgB 
tt, tt*BlBft®«M«^®BBaNk|lEB'C*'9T. 

[0 0 1 0] «*JS6?B«(D«ffll«!i«:©e»iS?lSH 30 

[0 0 1 1] »:£*7fE«©«B^#©glSSBgSB 
fit. B:RB6BB©aM4iH*®anSBIEBT&?T. 

n*e»fc«r*««i:Ma^Tia«rai3B*B* 

[0012] I*** 8 B1KOttlD«^(0 £ WiS^gg 40 

a. »*3S7ia«o««i*#©e»aB«BT»oT, 

[ooi3] Msira9EBteftM«*o&tt£ttifcB 
e. tt3ftBieft0ft&tttteanauRBBT»oT, 

[ooi4] bbbi oE«o«ai«ff©««i*}*tt. 
«#*«B-r*^T-y^i. sisntsajwsiie so 



^12 0 0 0-2 0 6 0 1 1 

*Bt». 

[0 0 15] m«JHl 1 i2tt©B«B«3fl£©«IX^fttt. 
B#B1 OB«©«ffl»*©«B35rB^*-3T, ft«fflife 

ttfieeMBTS. 

[0016] 1 2.Btt©«ffl4Mt:©&tt2r&tt. 

1***1 0E«OiUi«flE©ll»3Er*T»t>T, IS«ffl^ 
#£jflET-i>X7 i <y7'fi:*5^T, fttteBIBIttttCBtt 

[0 0 17] m*mi 3BB«0«Bft#OBB**tt. 
BjfcBl 0B*©«»»#©«B#8rc*oT, ISSffl^ 

ttSBBTsx^v^icssnT, v^Dtr^y bra 

[0 0 18] i»#JSl 4B«©a«B&#©SJS#m*, 

ttfrtBSUTSX^y^t. N&J3n£BJIII<MH*£tt£ 

i, BBbJfcBJnflMfcSWBOBBfcBBT*;*^:/ 
£ttUfc«Btt#©Wtt£tt#£©£**£KBc*ti- 
TBtt * X y y 7 **tr. 

[0 0 19] B*5S1 5B«©«B*#:©aB3ErttJ4, 
M*ai 4EtO«I*#Oj»l!DiiS'r»5T, Sll 

[0 0 2 0] 

mwommvww) M4roieB©*iMMt©BB& 
B-r*»B*»t, «»¥»T»*;£n;fc«in*M**» 

te-T^Jiffi^Si. ft&LfcBJBI4fc*£&tt-r«&R¥ 
R*«*.fct>©T?*?K «*!«#©&£ • MB • BB© 

[0 0 2 1] «#JS2B«©a«B4&fc©£»BB£fi 
fit, B#mB«©aB«!>#©g«lBBBfi-e;&oT, 

«B¥R€, K»rtoa««#t»B-r**^5a:, - 

B»OWD«#*BlUT»*t4 t ^ "5 fWfl **rT 

•5. 

[0 0 2 2] B#*3BB©aB48l#©£»SB8B 
fit, B£BieB©ftff**©aA£ttlkB-?*?T. 

**>©-?& 0, BBBflfSOBttTMBTSi^SftUB 

[0 0 2 3] «#JS4£«©Blffl4&#©£i&8BgB 
fit. »#BlB»©aB©#©£l&BBBBTfc- 3 T, 
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[0024] t»*«5iB«©a«iife*©ai«iSisige 

mm®w<nttm* g ®w \zn -5 1 h *> &m * *r-r s . 
coo25] si*3S6iH«©aas«bfl:wawisisge 

[0026] MaM7eft®fltiB«rft0BlMftttB 
BSEBrstv^fWB***-*. 

[0 0 2 7] W*«8 3B*©IS«a«5{*:©g»«llSIB 

[0 0 2 8] 9 B«©B«B*&{*: © § S«i£B 

tt, W#mEB<3«B&#©a»S5tgBT*^T, 

[0 0 2 9] 0 Eft®BB4Mt<0&B££t£. 

[0 0 3 0] ffc&K 1 1 EttO«ID4b#a&tt£&t£. 
W#B1 0B«©«tt*^©RB;*ffiT»oT, l&*ffl^ 

*9T««UTBB&B»U H©SB«k 0 SWCD®«ffl 40 
*#«Wjt5J;5i:l/ftt»OT*!), flftjaaeJ:? 

[0 0 3 1] B$B 1 2 SttQttlO«H*0&R£&ti. 

[0 0 3 2] M*B 1 3 E«©®*ffi«3#©iSia7iffitt, 50 
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5. 

[0 0 3 3] B«B 1 4e««DfRM4fffleOSnSUErtt». 

TE*T*X^y:/£'SftrJ:'5lCL)fct>©'C*0. 

[0 0 3 4] 5 ettOlMMMK>flH&#£l*. 

ItjfcJSl 4E«©««4Mfr©«»#«rcfcoT. BBb 
fc«B*#©BB#««MM*©BB**trJ: 5 \z t fc fe 

[0 0 3 5] &K:fcf8l|>i©^S6©J&B£B®£#BbT 

kbts. e i i4*fswosiifio^ii©aai4fei<*:©i«i 

BBBB0MBB. 0 2 t^tttttt^®gft8ttBB<Z> 
•aS^ny^B, 0 3«^«iW^fli:<Da»)S^S 
■©ffllii*wtiiyny?H. 04. B5te|^?£ 

«w#oa»«B*B©*a«iiiffi** , rH. 06, 07 
\zmmm<®&<o&W}mm8LS\z&zm&ism<Dy o-b 

[0 0 3 6] irrBie#BLTfttttttt:©a»£tt£ 
B©«tit Staffs. HltfiHT. fUMfettOBUfK 
lit KTfcRWt*§«* * A- 2 <0AB:E 
BbTBriSSnT^*. */t-2ttWB**fK:J:-3TriJ 
0 . rt/t- 2 ©rtgB«4£©BJg&#*«J#-r*B#&# 

a>hD-?3Sflit*!:ii:i!), 2©rt« 

[0 0 3 7] * A'- 2 g>ntt£i±£& 5 fltEKSttTl^ 
5. S-&5<DffigPfCttU-'r K71/-A5 aj&»:£R;S*lT 
*3 0 . t'f F7 U— A 5 a ©±S15tC«±^7 V-h 5 b 
*«lf*nTl»S. tM a©BBK:tt, £ 

10XYf-7*;i'6^ESSnT*t). SKOXYr- 

[0 0 3 8] ±gU7 l^-A 5 b Cti&BBB 9 OIlO 
§g8WT*©S^5W/£gClC«^^7 1 8 3&tEHSnT 
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m tfmmztiT&o, mytmmi o ha— 735-1 

9IS*lfcttBBB 8 

[0039] s^5©<Bijgcirtt. yjtwi 1 

(fgl©^— IfSB) «J:tf*n«U— tf^Wl 2 <£- 

BT5 9-1 7KJ;oT±#K»B3ft, KWB88K 10 
T*^6A»-T*. K»*» 8 

itc«k0, ttft«B8A®tt£tt*®«tttt#fcBftM 

«#s»tE-r**i**at«c-3Tv»*. 20 
[0040] Kftni'-ifjeai 2*»sBB**ifcB* 

• U— !f*tt3 5-l 6fcJ;t>TKIt;**l, K5ft£§§8 
[0 0 4 1] K««»8©±2rlctt, KflBBlfty h 

mm2 s\z\m.m2 6, 27, 2 8<&^-bTiss|Ef^>i7 

2 9, 3 0. 3 l*»Sf 

£<hK:<k 9. 2 9«J:ZJCBBtt4'>4r 3 0*> 

SBAUfcttH. KWBBt^y h2 l©5fe 

3§ 8 taSfti^OKfl^KIV* S*l&B©BB 
Btt, 2 5K«fc9©3l£*lT&M*>£ 3 IK 

40 

[0 0 4 2] K»BS8©iEBK:tt. XYZf-^2 

4 \z&r>T&W)fimts.mmm<o-?'i 2 u v 2 3 

*«, fcB©«Aa*K»BB8©«#4McBA;*-fr*JS 
»TEKa*lTV»S. ^i?D^yh2 3tt»fti« 
2 5 fc»«**lT* D . #a«M8 2 5 OKA • ttffl$ffi 

a««2 stthizmmtoftzmwL-rzmwmttt.? so 



A HP82 0 0 0 -2 0 6 0 1 1 
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[0 0 4 3] #ft«*2 5©T*fctt. S2©XYt- 
y;i/3 2*nE»*tlTV»4. B2©XYt— 7M/3 2 ± 

;i^3 3©±Bfctt, «R©«M*Mt:©£»T»*£x 

;i/3 S^ttX.&T-f i/U-fU— H3 4*<BB$*TC^ 
S. ^2©XY^-^Jl/3 2£iB»»LT, »ffi/^3 
6 ©BTCiftBTS^-f * U-fV— V 3 4 

■ti-snttj:!), e«©^x;i/3 5fc»ayx;P3 
[0044] *i:H2*#»bT. &w>mwmm<DM® 

1 8CJ:?Taft3n&Kff*V8A©ltMMt:0BR 

&*ioTl»3>hn-7 4 OliH««H?ST*t). 
W7i8tl«3>hn-5li, tt»o+©Bfl9tf 
*««ttre*BB-i-*»*^9:£fc-3T^*. »l§t3> 
hP-74 0lW/5i8l:J:5lW: 1 BioBB 

[0 0 4 5] »fi3>hD-7 4 ltt. #&»t82 5© 
»f^*«»-r*. ifeS3tt«3>hD-54 2ttj£S3fc 

— »f3feSK»e«8|*rttMft;£-a-*. CPU43H 13 
t&^RTifc-5RAM4 4, ROM45, 7yf;H8«4 

6 ict&iW^nfcyn^7A-^7 J -^tc*tJi'iT#a©ia 

S^BS-S^fTf*. RAM44«CPU4 3©M1S 
ROM4 5I1 ^©MS^ftreK&g&^D^ASr 
[0 0 4 6] 77^814 611 7"n^ 7 A^i© 

x-^, b*.«**5 i 8-cantsnfciRiWi^oHife 

I*H7-f7*gi4 7(t ! {:«Sa7'D^7A«f-5'0 

t.xkt&o. are • A*«f©BB**^». Jt&£*i 
fe®aa^re©ii^s;S^-rs. atjsss o»4*-#-k 

^©A^Srfr 3. . 
[0 0 4 7] *fcB3-H5S#Il/T, tSfr&UXgB 

fg5 1(t »3>hD-5 4 OKd ^ftfcfc©-? 

» o . *ffi»re$fjp^g 5 2 , «5t»re$!i^#s 5 3 . 

»Sffla#R5 4. *^S^|&5 5«, CPU4 31C 

«TICftt(^-r£&ietg;g|5te. fBB^St ITORAM4 
4, ROM4 5, 7 7<;i/SH4 6fCfBSSn-5rt§<& 

[0 0 4 8] S£piU^I3ttgi5 5 6 tt, ^fttUTffl 




*ftsiB«rr*. antiMittMttEikas 8a. Bias 
an. «isisn;fc«inft*©BB«Birr*. ^-r^n 
^u-n»«B*a5 5 9 «. &tt£nfc««ii4M*&a* 
•r * -r-f * d y^- h xJKOE^a: £©flwu&E« 
■r-s.. 6 on. s?xanfc»i^#©» 

HS-rntTEts-r*. 

[0 0 4 9] ^K. ±Effl8«B©rt*lC , 3lr>TRWT 
-&„ l SK.k^Ta&anfcli^wiiilli^-^te 

■«ffl8fc*^T#&n&»»rt©#«w4M*©«B 

fttUTIl aS«MM*£LTE«3nfcBR£©-»fle 
KScK *>©4\ filcS^t©. Set 

coo5o] ±efflsicJ:Di»Rsn. sa©iMMMti 
t bT^stifetawi:, miou-^mmi i© 

tt»ffl»fPW»^a5 2KJ:raT. ^S3t#^3>hD 
— 54 2. mi<DU— tfSBl 1, I2C1/- tfgBl 

ns. 

[0051] z<D&&mw\zm\,**>nzmm®#(D&m 

Mi. &»»£&£©31»/1:?->fr<h*©^-*te. Xt> 

0B5o^e.A^sn, jf^friBtsaJ5 7tcf2ts$n 
Ettan*. 

[0052] *fciaife«iafc«kt)jssssnfe?saB«!>frs 
». «tt«©#»«s*S£Ufc#si«i3i#fTton*. 
man. a«sn*tt»o«jB«#K*3irsT, 
«w4M* *««?"*-**>©*£*«& *ns. c©ft£t*. 

^-f 2n7V-M*WB*»5 9CEiSftfcttfflf)l 
ov-f ^ny^-hoflMRicas^T. #Js*aa¥R5 
4KJ;oTftan*. 
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[0 0 5 3] fLT. uWftSCl^^X. Sl^nS 
BSft&fltllMHttKftyMI 8 *»6v-f * P fcf^ h 2 

ssfflwaBi/. «ixanfcis«ffl^#:sv<^Dyw 
- h 3 4 ic^a-rs&a. -r&to-fea«a<o««««:ft 

*#a$aa£tT?. c:ne>©$aate. amiMMMrcft 

5 3K«fcoT. l20XYf-^l'3 2 < XYZf-7 
^2 4. M3>hD-74 2*IHfW*J:i:fcJ:0fT 

fens. ■$•&*>■&. Y'fi'Dyi/-h3 4(i 

fLT, V-f ZUZfU-b 3 4©<i7X;U3 5tt, flttttt 

[0054] sum • jsgixan±B#affla#&a 

an. un^of- ^icaoaiTBi4. Ei5ic^-r«fc5 
&T-^ii*^ffli#a5 5K:<k9fNfcan*. @ 

0, :7V— h##:feJ;tf£x;i'&B£:BiB±© 
20 *^#y£X7 0. 7 1 CA^-r^dtlCt 0. 

Tpan*. 

[0 0 5 5] *fc, A*SS5 0±DIB±O*- VJI/7 
•yi77.70, 7 1 C«SSn. *:<DV x.)V\zW&%nx 

30 an*. 

[0056] *va::b'5«MB*Mt:©BB5 f --*tt. Eire 
Rti/To«»»*B««6 0fc. •tii**«<'K*3ft 
s#x;wcM-r*«ffi£B»^w-TEKan, h©e« 

an*. a 5 u-cfeo, aware 

(c#anfc-a#^-cTi:Jc, v-r ?o:/u-k©#^7 

4. *x;HttB©B«**7 5*J;tfB«lCtt3nfcB 

40 [o o 5 7] act, ennttikBicj;«Bin«{ic©aeft 
Kra-aTRgrr*. Bucts^T, s-r»a««52 5 tc 

«fc9T*Rtt*>£ 3 0#S»B»*!RAU K8RB 
tf^yh2 l*»6ttffl*-&Ttt»7 i -yjU7±©K»e 
» 8 (ST1) . JfcHV. #£$#£2 5KJ; 

u Kff(Ki»fc!^9h2 ifrsttma-a-Ti5m£s§8 + 

K««'r* (ST 2) . 

[0 0 5 8] d©&, 8IC<fc08S^#S§8 + © 

50 ffi««^^B»««RL, (ST 3) . i^tlfelilO 
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2>t%mmm*?r5 cst4) . -r&fc^, ts*}©*;^ 

«. ifilOSTlCSD, «ffc&K»fc"3^TRI*Offl 1 
[0 0 5 9] *fcBWi-r-5««Blft#**58ji*nfc«'& 

k»4 (st 5) . MLfcaiw, r&fr-£#§*?*f& 

\z»mv (st 6) . u-4fytm&msi?z z. t io 
ic^o, wsijsnftaaiiowwwt:6i/- tftr>-fey h 

2 3 0«lR(fl:«*T»SSr* (ST 7) . 
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